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Exelon Nuclear www.exeloncorp.com Nuclear 
Limerick Generating Station 

P.O. Box 2300 
Pottstown, PA 19464 

10CFR50.73 
August 23, 2004 

U. S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, DC 20555-0001 

Limerick Generating Station, Unit 2 
Facility Operating License Nos. NPF-85
NRC-Docket Nos.-50-353L 

Subject:LLER 2-04-001, Unit 2 Scram due to 500 kV Switchyard Faults 

This Licensee Event Report (LER) addresses a Limerick Unit 2 valid automatic actuation of the 
reactor protection system that occurred when the reactor was critical. This actuation was caused 
by a main turbine trip due to a power / load unbalance condition. The initiating event was an 
internal fault on a 500 KV circuit breaker during switching. 

Report Number:L2-04-001 
Revision:L00 
Event Date:LJune 22, 2004 
Discovered Date:LJune 22, 2004 
Report Date:LAugust 23, 2004 

This LER is being submitted pursuant to the requirements of 10CFR50.73(a)(2)(iv)(A). 

If you have any questions or require additional information, please do not hesitate to contact us. 

Sincerely, 

Vice President - Limerick 

cc: S. J. Collins, Administrator Region I, USNRC 
S. L. Hansell, USNRC Senior Resident Inspector, LGS 

http:10CFR50.73


SUMMARY OF EXELON NUCLEAR COMMITMENTS 

LS-AA-117-1003 Rev.1 


The following table identifies commitments made in this document by Exelon Nuclear. 
(Any other actions discussed in the submittal represent intended or planned actions by 
Exelon Nuclear. They are described to the NRC for the NRC's information and are not 
regulatory commitments.) 

� 
Commitment #1 Committed date (or "outage"):�6/1/05 

Complete the switchyard maintenance project, which will evaluate switchyard 
components and establish the scope of maintenance tasks required to address known and 
potential failure modes for the components. This evaluation will be complete by 6/1/05. 

� 
Commitment #2 Committed date (or "outage"):�5/1/05 

Change the design for the protection of the CT secondary circuit in the 500 kV 
switchyard. This design change will be implemented by 5/1/05. 
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A valid automatic actuation of the reactor protection system occurred when the reactor was 
critical. This actuation was caused by a main turbine trip due to a power / load unbalance 
condition. An internal fault occurred on a 500 kV circuit breaker during opening resulting in 
actuation of Ilidlcblis-differehtiarrelay:-A-concurrentlailure on the secondary wiring-of-the 
current transformer associated with a different 500 kV circuit breaker combined with the ground 
fault current from the initial fault to cause an actuation of #3 bus differential relay. Both main 
generator output circuit breakers tripped due to the actuations of the associated bus differential 
relays. The 500 kV circuit breaker was repaired and returned to service. The current 
transformer was replaced and returned to service. 
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Unit Conditions Prior to the Event 

Unit 2 was in Operational Condition (OPCON) 1 (Power Operation) at approximately 100% 
power. There were no structures, systems or components out of service that contributed to this 
event. 

Description of the Event 

On Tuesday June 22, 2004, at 13:13 hours, while Unit 2 was operating at 100% power a valid 
automatic actuation of the reactor protection system (EllS:JC) occurred when the reactor was 
critical. This actuation was caused by a main turbine trip due to a power / load unbalance 
condition. An internal fault occurred on the 135 circuit breaker (EIIS:52) in the 500 kV 
switchyard while it was being opened for planned maintenance resulting in actuation of the #1 
bus differential relay (EIIS:87) and the 5031 Line relay. A concurrent failure of the secondary 
wiring on the current transformer (EIIS:XCT) associated with the 345 circuit breaker combined 
with the ground fault current from the initial fault caused an actuation of #3 bus differential relay. 
Both main generator output circuit breakers (EIIS:EL) tripped due to the actuations of the 

associated 5031 Line and #3 bus differential relays. All control rods inserted as designed. 

Reactor pressure peaked at approximately 1152 psig and was controlled by the main turbine 
bypass valves (BPV). The lowest main steam relief valve (MSRV) setpoint of 1170 psig was 
not exceeded; therefore, no actuation of MSRVs occurred. 

Reactor narrow range level dropped to approximately -4 inches resulting in Group 2A and 2B 
RHR isolations that occurred as designed at +12.5 inches. The Group 2A and 2B RHR 
isolation valves were in the closed position prior to the event. Reactor level subsequently 
increased to approximately +42 inches and did not exceed the high-level trip setpoint of the 
reactor feed pumps (RFP) and High Pressure Coolant Injection (HPCI) system, which is +54 
inches. 

In addition, the end-of-cycle recirculation pump trip (E0-C:RPT)Wslefriatiiated -at'designed 
due to the main turbine stop valve closure with reactor power greater than the "bypass" 
setpoint. 

Restart of the unit commenced Wednesday June 23, 2004 at 05:53 hours and criticality was 
achieved at 20:04 hours on June 23, 2004. 

Limerick Unit 2 tripped as a result of the fault in the 135 circuit breaker and concurrent failure of 
the secondary wiring on the current transformer associated with the 345 circuit breaker. There 
were no injuries during the event. All safety equipment operated per design and presented no 
additional operator challenges. 

This event involved a valid automatic actuation of the RPS system when the reactor was 
critical. The 4-hour ENS notification required by 10CFR50.72(b)(2)(iv)(B) and the 8-hour ENS 
notification required by 10CFR50.72(b)(3)(iv)(A) were completed on June 22, 2004 at 15:10 
EDT hours (Event# 40832). 

NRC FORM 366A (1.2001) 
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This event involved an automatic actuation of the reactor protection system. Therefore, this 
LER is being submitted pursuant to the requirements of 10CFR50.73(a)(2)(iv)(A). 

Analysis of the Event 

There were no actual safety consequences associated with this event. The potential safety 
consequences of this event were also minimal. Reactor critical parameters were monitored and 
controlled by Operition- The risk-and -significiiic-e—of the breaker failure -and -subsequent — �- -- 
breaker actuations was a unit transient (generator lockout/commercial loss) and an operator 
challenge to recover the unit. The consequences of this event are the challenge to the station 
Operations personnel, safety equipment actuation, and lost generation capacity at Limerick. 

The initial equipment failure was an internal fault on the B phase of the 135 circuit breaker. 
Inspection of the breaker identified that the direct cause of the internal B-phase fault was the 
dielectric failure of the polyester insulated pull rod and associated fiberglass support column 
nearest bushing #4 due to an arc from the top of the pull rod to the support column and down 
the column to ground. The root cause for this failure was the deterioration of the insulating 
strength of the support column and the pull rod due to a surface contamination of these pieces. 
The source of surface contamination is not known. 

The second equipment failure was a fault on the secondary wiring of the current transformer 
associated with the 345 circuit breaker. The inspection of the wiring identified a solid ground. 
The direct cause of the 345 B-phase CT failure was the breakdown of the secondary insulation 
associated with one of the four low voltage windings. The CT manufacturer (Trench) forensic 
analysis report identified the root cause for this failure involved an over-voltage condition that 
exceeded the dielectric strength of the secondary insulation. 

Cause of the Event 

The cause of the event was an internal fault on_the_135.circuit breakerihat actuated the #1 Bus 
differential relays and the 5031 Line relay. A concurrent fault on the secondary wiring ofifie  
current transformer associated with the 345 circuit breaker combined with the ground fault 
current from the initial fault actuated the #3 Bus differential relay. The two failures resulted in 
tripping both Unit 2 main generator output breakers. 

Corrective Action Completed 

Corrective maintenance on the 135 circuit breaker has been completed including all required 
vendor recommendations. 

Replacement of the 345 circuit breaker current transformer has been completed. 

NRC FORM 366A (1-2001) 
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Corrective Action Planned 

Complete the switchyard maintenance project, which will evaluate switchyard components and 
establish the scope of maintenance tasks required to address known and potential failure 
modes for the components. This evaluation will be complete by 6/1/05. 

Change the design for the protection of the CT secondary circuit in the 500 kV switchyard. This 
design change will be implemented by 5/1/05.— 

Previous Similar Occurrences 

There were no previous occurrences of a fault within a high voltage circuit breaker that resulted 
in a main turbine trip and subsequent automatic RPS actuation. 

Component data: 

System: 
Component: 
Manufacturer: 
Model number: 

FK �(Switchyard System) 
52 �(Circuit Breaker, AC) 
1005 (ITE Circuit Breaker LTD) 
550GA40-30C 

System: 
Component: 
Manufacturer: 
Model number: 

FK �(Switchyard System) 
XCT (Transformer, Current) 
T389 (Trench) 
OSKF-1800 

NRC FORM 366A (1.2001) 
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